Fully Solar Powered Airport: A Case Study of Cochin International Airport by Sukumaran, Sreenath & Sudhakar, K.
Available online 25 April 2017
Keywords:
Greenhouse gases
Aerotropolis
Utility scale PV
SCADA
PVSyst
Zero emission
1. Introduction
Greenhouse gases and its impact is a b
world. It is estimated that the increase in
centration of carbon dioxide was 40% durin
from 280 ppm in 1750 to 400 ppm in 20
aviation industry has been contributing
emission. At present, the exhaust gas from
3.5% of global emissions and its share is ex
coming ﬁfteen years (Editorial, 2004). I
country with latitude lying between 7 a
enough solar irradiation and sunny days (
250e300 sunny days). Government of In
reduce its greenhouse gas emissions unde
Parties (COP), in Paris, France. Aviation ind
airports, aircrafts and related utilities such
ports act as an interface between landside
airside access to the ground (Stevens, 2006)
that airports are evolving into a transport
* Corresponding author. Faculty of Mechanical Eng
Pahang, 26600 Pahang, Malaysia.
E-mail address: sudhakar@ump.edu.my (K. Sudha
Jour
http://dx.doi.org/10.1016/j.jairtraman.2017.04.004
0969-6997/© 2017 Elsevier Ltd. All rights reserved.Contents lists available at ScienceDirect
Journal of Air Transport Management 62 (2017) 176e188nal of Air Transport Managementjournal homepage: www.elsevier .com/locate / ja ir t ramany
sia
n in
t of
gen
lar
olaFully solar powered airport: A case stud
airport
Sreenath Sukumaran a, K. Sudhakar a, b, *
a Energy Centre, Maulana Azad National Institute of Technology, Bhopal, India
b Faculty of Mechanical Engineering, Universiti Malaysia Pahang, 26600 Pahang, Malay
a r t i c l e i n f o
Article history:
Received 24 January 2017
Received in revised form
29 March 2017
Accepted 10 April 2017
a b s t r a c t
The contribution of aviatio
world. The carbon footprin
with solar PV based power
utilised for utility scale so
performance of 12 MWp s
(CIAL), India based on ﬁrst ye
most popular PV simulation so
The average performance ratio
(CUF) is 20.12% with ﬁnal yield
was found to be in close matc
the solar powered Cochin airp
virtually zero emission, clean
ig concern all over the
the atmospheric con-
g the last 250 years, i.e
15. Since its beginning,
to green house gases
aviation contributes to
pected to double in the
ndia, being a tropical
nd 37 is blessed with
1600e2000 kWh/m2 &
dia (GoI) is obliged to
r the Conference of the
ustry is constituted by
as taxi, ﬂight food. Air-
access to airspace and
. Recently, it can be seen
cum infrastructure hub
ineering, Universiti Malaysia
kar).of Cochin International
dustry towards green house gas emission is getting attention all over the
airport can be reduced by substituting the conventional source of energy
eration. The mandatory vast and free space areas around runways can be
PV power plants. The present research aims to analyze the operational
r powered airport commissioned by Cochin International Airport Limited
ar operational data. The performance of the plant is also simulated using
ftwares e PVSyst and SolarGis, by accurately giving the plant speciﬁcation.
(PR) of the plant is 86.56% and corresponding capacity utilisation factor
of 1984.1 h. The performance parameters obtained through the softwareh with the measured values. The economic and environmental analyses of
orts conﬁrms its effectiveness in reducing the carbon footprint, leading to
and green sustainable airport.
© 2017 Elsevier Ltd. All rights reserved.
which caters the commercial, industrial, business of aviation in-
dustry. As a result, the area around many of the international air-
ports is developing into a city and is better described as Airport
Metropolis (Weisbrod et al., 1993). So the ecological impact during
the construction and operation of airport will increase in future.
Vast and ﬂat land area is necessary for an airport. An area of
810 ha was acquired for the construction of Cochin Airport in 1999
(Wikipedia, 2016). Major portion of this land was reclaimed from
marshy and paddy ﬁelds, which in turn affect the biological bal-
ance. Large air conditioned buildings such as terminals, hangers,
multi-story car parks, ofﬁce and/or retail space, freight and logistics
areas, hotels are constructed on these land (Rowlings and Walker,
2008). Also vast and free spaces/areas are reserved around the
runway for proper ﬂight takeoff and landing. It also referred as
sound buffer zone as it helps to reduce noise pollution. The energy
consumption of a large airport is equivalent to that of a city of
100,000 peoples. Based on the energy analysis of the 14 biggest
airports in Greek, it has been concluded that the average heating
energy requirement is around 68 kWh/m2 and the average energy
use for lighting and motion is 172 kWh/m2. Thus the total use en-
ergy is about 240 kWh/m2 (Koroneos et al., 2010).
On an average, the daily electrical energy requirement of Cochin
Airport is around50,000units (Cochin InternationalAirport Limited,
